nanoparticle powders were heated at 570 K for 1 h. The mixture was stirred overnight to ensure homogeneity. Prior to nanoparticle deposition, the FTO substrates were boiled in isopropanol for 15 minutes, followed by 15 minutes of boiling in ethanol, and finally rinsed with de-ionized water. After rinsing, the substrates were dried using nitrogen gas and annealed for 15 minutes at T=570 K. EPD was then performed with a Princeton potentiostat using the galvanic pulses mode technique with two pulses (Pulse 1 and Pulse 2). Pulse 1 was set to 0 mA for 200 ms for depolarization. Pulse 2 was varied between 0.50 to 0.95 mA to obtain a maximum potential of 10.0 V. Pulse 2 was applied for 1000 ms in each cycle for polarization, and the number of iterations (pulse 1 followed by pulse 2) was set to 1500. Various cycles were used to prepare films of required thicknesses. The samples were annealed in between cycles at 570 K for 15 minutes in air. During EPD, the suspension was continuously stirred using a magnetic stirrer. After completion of the last cycle, the electrodes were annealed again for 8 h at 570 K.
To confirm the surface coverage of the EPD-deposited TiO2 NP on FTO, high-resolution scanning electron microscope (SEM) measurements were performed using In-lens-detector imaging with a LEO-Supra 55 VP. The SEM images in Figure S1 show a high surface coverage of the TiO2 NP on FTO substrates deposited using the EPD technique. An average film thickness of around 5.0 µm was measured, using a Dektak stylus profilometer.
Functionalization of TiO2 electrodes
TiO2 electrodes were functionalized with chiral and achiral Zn-porphyrins by drop casting 30µL of the porphyrin solutions on a 1.5 cm 2 area and leaving them overnight to dry under dark and controlled humidity conditions. The porphyrin solutions were made from Figure S5 ). The response of the photoelectrodes was also examined using linear scan voltammetry by switching the light on and off. It's interesting to note that these photoelectrodes have very high sensitivity to illumination ( Figure S6 ).
Mott-Schottky measurements
The electronic properties of the photoelectrodes were characterized using Mott-Schottky measurements ( Figure S7 ). The measurements were performed in the dark, while sweeping are not affected by molecular modification for each class of molecules used in this study. Table S1 . Interesting enough, in the case where chiral molecules were used, no hydrogen peroxide was detected.
Conductive AFM measurements
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Figure S1
: SEM images of EPD TiO2 nanoparticles on FTO. 
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Figure S14: Calibration curve for the concentration of commercial hydrogen peroxide. 
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